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The CaMgAl10O17:Eu2+ phosphors prepared using the urea fuel combustion method. The efficient phosphor was
characterized by several specific techniques for measurement of structural morphological and opticalproperties of material.
Surface area was found ~12.78m2/g by BET surface area measurement, Band gap was calculated ~4.48eV and confirmed insulator
properties of the Nano-phosphor.Photoluminescence (PL) properties were studied by excitation and emission (λem. =470nm and λex.
=350nm) spectra. The phosphors showed broad blue luminescence around 450 to 475nm due to the Eu (II) ions and phosphor also
gave emission at 570, 578, 596, 615, 650, and 686nm in red region due to Eu (III) ions. The PL intensity decrease with
corresponding concentration of Europium in host Ca1-xMgAl10O17:Eux2+. The obtained calcium magnesium aluminate phosphors are
fine powder and have higher luminescent due to high purity and perfect crystalline morphology.CaMgAl10O17:Eu2+
Nanophosphorwidely used in plasma display panel (PDP) as a blue emitting phosphors, mercury excited lamp, and solid state
lighting devices etc.
Keywords: Ca1-xMgAl10O17:Eux Blue Nano Phosphor, Urea Fuel Combustion Synthesis, Structural and morphology properties,
Raman Analysis, Photoluminescence Analysis.
aluminate phosphors are photo-luminescent and thermoluminescent materials. Extensive research on rare earth
activated alkali aluminates based phosphors attracted
considerable interest due to their important properties, such as
luminescent characteristics, thermal stability environmental
friend-shipness(non-toxic) corrosion-free gas emission
etc.(Ziurk et al., 2016). In particular, the luminescent
properties of europium- ion doped phosphors have been
studied extensively for their application in these areas, Eu2+
activators phosphors MAl2O4 and MAl12O19 (Sr, Ca, Ba, and
Mg) are well known since the studies (Deshmukh et al., 2011),
MMgAl10O17:Eu. Dy (M = Sr, Ca, Ba,) which are more
sensitive than CaSO4: Dy (Dhobleet al., 2008).Their research
lead to the conclusion that these compounds were adequate
phosphorescent materials because of their high quantum
efficiency in the visible region. The emission of Eu2+ ions
varies from blue to red depending on the host lattice due to
crystal field effect (Pport et al., 1997(7)). All persistent
luminescent aluminate Nano phosphor show the strong broad
blue emission characteristic of the Eu2+ ion. In view of the
general interest in the blue emitting Eu 2+ activated
compositions in last 30 years calcium, barium and strontium
silicate and aluminate phosphors have been investigated
(Pport et al., 1997 (260)). The calcium aluminates are of great
interest in a variety of areas such as materials of constructions,
luminescent materials, as well as model system for the study of
crystallization phenomena in amorphous precursor, various
crystalline compounds exiting in the CaO-Al2O3 system,
CaAl4O7, Ca3Al2O6, CaAl12O19, Ca12Al14O31 have been

Luminescent materials have a long history
surprisingly enough new materials still appear frequently and
sometime form ever an important breaks through (Deshmukh et
al., 2009). In resent year concerted efforts have been made to
improve the characteristics of phosphors materials sulphates,
borates, phosphates, fluorides, (Dhobleet al., 2008), aluminates
(Bramheet al., 2005), silica, polymers, Y2O3 phosphors as well
as in Nano crystals are known to be good thermo-luminescent
materials. Several phosphors exhibits photo-luminescence,
thermo-luminescent dosimetry [TLD] properties. Rare earth
and non-rare earth doped inorganic phosphors are widely used
in a variety of application, such as industry radiation dosimetry,
x-ray imaging, color and signs display, other functional
compounds, sensors (Singh et al., 2007).
Someinorganicmaterials excitation radiation is not
absorbed,but the other ions(activators)may absorbed the
exciting radiationif it doped inside host material(Blasse et al.,
1994). The emission commonly originates from the impurity
ions by exciting with an external energy sources. Thus the
emission color can be adjusted by choosing the proper impurity
ion. Rare earth activated phosphors can be classified into two
types: those with broad and narrow emission bands owing to the
d-f transition and the transition between the f levels
respectively. Eu3+/Eu2+, Ce3+,Tb3+, Gd3+, Yb3+, Dy3+, Sm3+, Tm3+,
Er3+, Nd3+ etc. one the most commonly used activators ions or
luminescent centres for inorganic phosphors. Inorganic
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activated alkali aluminates based phosphors attracted
considerable interest due to their important properties, such as
luminescent characteristics, thermal stability environmental
friend-shipness(non-toxic) corrosion-free gas emission
etc.(Ziurk et al., 2016). In particular, the luminescent properties
of europium- ion doped phosphors have been studied
extensively for their application in these areas, Eu2+ activators
phosphors MAl2O4 and MAl12O19 (Sr, Ca, Ba, and Mg) are well
known since the studies (Deshmukh et al., 2011),
MMgAl10O17:Eu. Dy (M = Sr, Ca, Ba,) which are more sensitive
than CaSO4: Dy (Dhobleet al., 2008).Their research lead to the
conclusion that these compounds were adequate
phosphorescent materials because of their high quantum
efficiency in the visible region. The emission of Eu2+ ions varies
from blue to red depending on the host lattice due to crystal
field effect (Pport et al., 1997(7)). All persistent luminescent
aluminate Nano phosphor show the strong broad blue emission
characteristic of the Eu2+ ion. In view of the general interest in
the blue emitting Eu2+activated compositions in last 30 years
calcium, barium and strontium silicate and aluminate
phosphors have been investigated (Pport et al., 1997 (260)).
The calcium aluminates are of great interest in a variety of areas
such as materials of constructions, luminescent materials, as
well as model system for the study of crystallization
phenomena in amorphous precursor, various crystalline
compounds exiting in the CaO-Al2O3 system, CaAl4O7,
Ca3Al2O6, CaAl12O19, Ca12Al14O31 have been synthesized and
employed as host materials for rare-earth doped phosphors
(Puchalska et al., 2015). They have high photoluminescence
properties and resistance to UV radiation due to this, they are
widely used in the system of protection against forgery of
valuable documents and they are components of point's
plastics, ceramic, and glass product (Ekaterina et al., 2010).
MMgAl10O17:Eu. Dy (M = Sr, Ca, Ba, Zn) complex aluminate

doped with rare earth elements are for special interest and also
synthesized by urea fuel combustion method (Pawadea et al.,
2015). For optical performance properties of the phosphors are
needed uniform phase composition, crystalline size and
perfection of their shape, the presence of the optimal number
of defects and vacancies in the structure of the aluminate
matrix. In this work, first time studyof Structural and optical
properties of CaMgAl10O17:Eu phosphor, synthesized by urea
fuel
combustion
for possible application.
Results
andsynthesis
Discussions
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Ca1-xEuxMgAl10O17 (x:-0.01, 0.03, 0.05, 0.06, 0.07,
0.08, 0.1, 0.15, 0.2, 0.25, 0.3) phosphor doped with Eu ions
were prepared through a low temperature initiated combustion
process. The starting material were taken as aluminium nitrate
[Al(NO 3 ) 3 9H 2 O], calcium nitrate [Ca(NO 3 ) 2 6H 2 O],
magnesium nitrate [Mg(NO3)26H2O], Europium nitrate was
prepared by dissolving europium oxide [Eu2O3] in 2ml nitric
acid.The all reagents were of analytical grade from Loba
chemicals with 99.9% purity were used without farther
purification. The correct amount of each excess urea
[CO(NH2)2] were injected into the precursor solution or these
composition. The detailed description of the method can be
found in the original work of Patil and co-worker (Kingsley et
al., 1988).
10Al (NO3)3 +1-x Ca (NO3)3 + Mg (NO3)2 + x [Eu2O3 + HNO3]
+ NH2CONH2 → Ca1-xEux MgAl10O17 + CO2+N2 + O2+ H2O
+NH3
The structured evolution on heat treatment of the
phosphor was studied using spectroscopic techniques. The xray diffraction (XRD) techniques was used in order to identify
the product and check their crystallinity. The phase
composition and phase structure were characterized by XRD
using PXRD (D8 ADVANCED BRUKER) Cu-x-ray tube
operating at 40 KV and 30 mA. The morphology porosity and
the composition of the products were examined by scanning
electron microscopy (SEM) using FESEM –FEI NOVA
NANO SEMTM 450. For Nano phosphor confirmation (particle
size) and diffraction pattern of the phosphor sample analysis
through the Transmitting electron microscopy (TEM) images
were recorded by a TECNAI G2 T30 (S-TWIN)Transition
Electron Microscope. The sample used for TEM observation
were prepared by dispersing product by cutting sharp blade for
10 min. after it fine particle direct placed into carbon grid. The
BET surface area was measured by BET surface area analyser
BEL JAPAN.INC (BEL SORP MR6), for confirmation of
Nano phosphor and enhance importance of result. Absorption
spectra was recorded using UV-VIS Double beam
spectroscopy 2201, SYSTRONICS, for analysis of the
phosphors band gap. Raman spectra obtained on a Raman
spectrometer using Raman Micro SpectrometerRENISHAW
in via Raman microscope (He- Ne Laser 633nm,). The
photoluminescence (PL) from various amount of sample was
studied on a RF- 5301 PC Shimadzu Spectrofluorophotometer,
fluorescence spectrophotometer. The amount of sample was
used in every case emission and excitation spectra were
recorded using a spectral slit width of 1.5 nm. The decay curve
recorded by using Hitachi F-4500 fluorescence spectrometer
of the CAM (Calcium Magnesium Aluminate) prepared
phosphor by given excitation and emission wavelength of
radiation.
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found in the original work of Patil and co-worker (Kingsley et
al., 1988).
10Al (NO3)3 +1-x Ca (NO3)3 + Mg (NO3)2 + x [Eu2O3 + HNO3]
+ NH2CONH2 → Ca1-xEux MgAl10O17 + CO2+N2 + O2+ H2O
+NH3
The structured evolution on heat treatment of the
phosphor was studied using spectroscopic techniques. The xray diffraction (XRD) techniques was used in order to identify
the product and check their crystallinity. The phase
composition and phase structure were characterized by XRD
using PXRD (D8 ADVANCED BRUKER) Cu-x-ray tube
operating at 40 KV and 30 mA. The morphology porosity and
the composition of the products were examined by scanning
electron microscopy (SEM) using FESEM –FEI NOVA
NANO SEMTM 450. For Nano phosphor confirmation (particle
size) and diffraction pattern of the phosphor sample analysis
through the Transmitting electron microscopy (TEM) images
were recorded by a TECNAI G2 T30 (S-TWIN)Transition
Electron Microscope. The sample used for TEM observation
were prepared by dispersing product by cutting sharp blade for
10 min. after it fine particle direct placed into carbon grid. The
BET surface area was measured by BET surface area analyser
BEL JAPAN.INC (BEL SORP MR6), for confirmation of
Nano phosphor and enhance importance of result. Absorption
spectra was recorded using UV-VIS Double beam
spectroscopy 2201, SYSTRONICS, for analysis of the
phosphors band gap. Raman spectra obtained on a Raman
spectrometer using Raman Micro SpectrometerRENISHAW
in via Raman microscope (He- Ne Laser 633nm,). The
photoluminescence (PL) from various amount of sample was
studied on a RF- 5301 PC Shimadzu
Spectrofluorophotometer, fluorescence spectrophotometer.
The amount of sample was used in every case emission and
excitation spectra were recorded using a spectral slit width of
1.5 nm. The decay curve recorded by using Hitachi F-4500
fluorescence spectrometer of the CAM (Calcium Magnesium
Aluminate) prepared phosphor by given excitation and
emission wavelength of radiation.

0

0.01

86

Luminescent materials have a long history
surprisingly enough new materials still appear frequently and
sometime form ever an important breaks through (Deshmukh et
al., 2009). In resent year concerted efforts have been made to
improve the characteristics of phosphors materials sulphates,
borates, phosphates, fluorides, (Dhobleet al., 2008), aluminates
(Bramheet al., 2005), silica, polymers, Y2O3 phosphors as well
as in Nano crystals are known to be good thermo-luminescent
materials. Several phosphors exhibits photo-luminescence,
thermo-luminescent dosimetry [TLD] properties. Rare earth
and non-rare earth doped inorganic phosphors are widely used
in a variety of application, such as industry radiation dosimetry,
x-ray imaging, color and signs display, other functional
compounds, sensors (Singh et al., 2007).
Someinorganicmaterials excitation radiation is not
absorbed,but the other ions(activators)may absorbed the
exciting radiationif it doped inside host material(Blasse et al.,

1994). The emission commonly originates from the impurity
ions by exciting with an external energy sources. Thus the
emission color can be adjusted by choosing the proper
impurity ion. Rare earth activated phosphors can be classified
into two types: those with broad and narrow emission bands
owing to the d-f transition and the transition between the f
levels respectively. Eu3+/Eu2+, Ce3+,Tb3+, Gd3+, Yb3+, Dy3+, Sm3+,
Tm3+, Er3+, Nd3+ etc. one the most commonly used activators
ions or luminescent centres for inorganic phosphors. Inorganic
aluminate phosphors are photo-luminescent and thermoluminescent materials. Extensive research on rare earth
activated alkali aluminates based phosphors attracted
considerable interest due to their important properties, such as
luminescent characteristics, thermal stability environmental
friend-shipness(non-toxic) corrosion-free gas emission
etc.(Ziurk et al., 2016). In particular, the luminescent
properties of europium- ion doped phosphors have been
studied extensively for their application in these areas, Eu2+
activators phosphors MAl2O4 and MAl12O19 (Sr, Ca, Ba, and
Mg) are well known since the studies (Deshmukh et al., 2011),
MMgAl10O17:Eu. Dy (M = Sr, Ca, Ba,) which are more
sensitive than CaSO4: Dy (Dhobleet al., 2008).Their research
lead to the conclusion that these compounds were adequate
phosphorescent materials because of their high quantum
efficiency in the visible region. The emission of Eu2+ ions
varies from blue to red depending on the host lattice due to
crystal field effect (Pport et al., 1997(7)). All persistent
luminescent aluminate Nano phosphor show the strong broad
blue emission characteristic of the Eu2+ ion. In view of the
general interest in the blue emitting Eu 2+ activated
compositions in last 30 years calcium, barium and strontium
silicate and aluminate phosphors have been investigated
(Pport et al., 1997 (260)). The calcium aluminates are of great
interest in a variety of areas such as materials of constructions,
luminescent materials, as well as model system for the study of
crystallization phenomena in amorphous precursor, various
crystalline compounds exiting in the CaO-Al2O3 system,
CaAl4O7, Ca3Al2O6, CaAl12O19, Ca12Al14O31 have been
synthesized and employed as host materials for rare-earth
doped phosphors (Puchalska et al., 2015). They have high
photoluminescence properties and resistance to UV radiation
due to this, they are widely used in the system of protection
against forgery of valuable documents and they are
components of point's plastics, ceramic, and glass product
(Ekaterina et al., 2010). MMgAl10O17:Eu. Dy (M = Sr, Ca, Ba,
Zn) complex aluminate doped with rare earth elements are for
special interest and also synthesized by urea fuel combustion
method (Pawadea et al., 2015). For optical performance
properties of the phosphors are needed uniform phase
composition, crystalline size and perfection of their shape, the
presence of the optimal number of defects and vacancies in the
structure of the aluminate matrix. In this work, first time
studyof Structural and optical properties of CaMgAl10O17:Eu
phosphor, synthesized by urea fuel combustion synthesis for
possible application.




Ca1-xEuxMgAl10O17 (x:-0.01, 0.03, 0.05, 0.06, 0.07,
0.08, 0.1, 0.15, 0.2, 0.25, 0.3) phosphor doped with Eu ions
were prepared through a low temperature initiated combustion
process. The starting material were taken as aluminium nitrate
[Al(NO 3 ) 3 9H 2 O], calcium nitrate [Ca(NO 3 ) 2 6H 2 O],
87 magnesium nitrate [Mg(NO3)26H2O], Europium nitrate was
prepared by dissolving europium oxide [Eu2O3] in 2ml nitric
acid.The all reagents were of analytical grade from Loba
chemicals with 99.9% purity were used without farther
purification. The correct amount of each excess urea
[CO(NH2)2] were injected into the precursor solution or these
composition. The detailed description of the method can be
found in the original work of Patil and co-worker (Kingsley et
al., 1988).
10Al (NO3)3 +1-x Ca (NO3)3 + Mg (NO3)2 + x [Eu2O3 + HNO3]
+ NH2CONH2 → Ca1-xEux MgAl10O17 + CO2+N2 + O2+ H2O

